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This project is to observe the THD performance of single phase five level inverter using 
proportional resonant (PR) and harmonic compensators current controller. The PR controller 
not only solve the current and harmonic problem, but also efficiency and accuracy of equipment 
in other application. The THD was reduced to 1.6% which is in the scope of the project. More 
functions were added to the PR current controller to reduce the THD at the 3th, 5th, and 7th, 
harmonic orders. The THD of the 3th, harmonic order was reduced from 0.45% to 0.1% while 
the, 5th, and 7th, harmonic orders were reduced from 0.6% and 0.43% to 0.25% and 0.4% 
respectively. The development and simulation is performed using Matlab/Simulink. The 
simulation result of experiment is performed by using Fast Fourier Transform analysis (FFT) 
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AC -Alternative Current 
CHB_MLI -Cascaded H-Bridge Multilevel Inverter  
CMLI -Cascaded Multilevel Inverter 
DC -Direct Current 
𝑓𝑠𝑤 - Switching Frequency  
I  -  Current  
IGBT -Insulated-Gate Bipolar Transistor 
MLI -Multilevel Inverter 
PWM                      - Pulse Width Modulation 
SPWM -Sinusoidal Pulse Width Modulation 
THD -Total Harmonic Distortion 
UTHM -Universiti Tun Hussein Onn Malaysia 































































































































































1. To model and simulate single phase five-level inverter to produce higher output 
power and less losses using Matlab/Simulink. 
2. To investigate the THD performance of single phase five level inverter using 
PR current controller. 
3. To reduce the 3th, 5th, and 7th harmonics using harmonic compensator in PR                 
             current controller. 
 
 
1.4 Scope of Study 
 
 
The scope of this project is focused on to observe the current THD performance of 
single phase five level inverter using PR and harmonic compensators current controller 
designed. The power of this design will be 12kW while the voltage will be 400V. The 
THD will also be reduced to less than 5%. The design will focus to reduce the 3th, 5th, 
and 7th harmonics. The designed single phase five level inverter with PR and harmonic 















1.5 Report Structure 
 
 
Chapter 2 will cover a theoretical frame work developed to provide a review about the 
topic, focusing in the selected papers which concentrate on Multilevel Inverters and 
reducing the THD. Chapter 3 will cover the outlined of research methodology. It will 
also discuss the measurement of the work as well as different aspects of the design. 
Chapter 4 will cover the result and discussion of the design. Finally, Chapter 5 will 













































One switch in the obtainable topology is operated at low swapping occurrence 









































































































































































These incomes that for a five-level inverter (FLI), two DC sources and two 
cascaded H-bridge cells are required [5], [10]. Where a multicarrier PWM technique 
is accepted for obtaining the cascade inverter switching signals, n−1 carriers through 
same carrier frequency fc, and same peak to peak amplitude AC, are also compulsory. 
For the five-level decanted inverter in [1] for example, the additional H-bridge 
inverter, DC source, and development in the number of carriers all add to upsurge in 
components count and costs that will finally lead to increase in swapping losses and 
system size. Several attempts have been made in the recent past by sleuths to 
synthesize the multilevel inverter (MLI) through few number of H-bridge cells, 

















































































In Type A there exist two sections namely Level selection part and Polarity Reversal part 
[1]. Level selection can be done by an Auxiliary bidirectional switch and a 4- switch 
Bridge takes care of polarity reversal enabling bipolar voltage levels. The basic five level 
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